The effect on greenhouse potted Dieffenbachia maculata 'Camille' growing on 80% unfertilised blond peat (pH 6 
INTRODUCTION
The extended concern about pollution problems associated to the fertilization of crops has encouraged the improvement and development of new fertilizers, such as coated slow release fertilizers with chemical mechanisms for the hydrolysis of organic molecules, and fertilizers stabilized with nitrification inhibitors. Slow or controlled release fertilizers show important advantages regarding conventional fertilizers, like a reduction of the toxicity and nutrient losses due to a slow release of nutrients coupled with the plant needs (Knowles et al., 1993; Mikkelsen et al., 1994; Carrasco, 2002) . Moreover, fertilizers incorporating nitrification inhibitors slow down the oxidation of ammonium to nitrate and thus allow a longer life of ammonium in the soil. The nitrification inhibitor, 3-4-dimethyilpyrazolphosphate (DMPP), widely tested during the last years (Serna et al., 2000; Bañuls et al., 2000; Dittert et al., 2001; Pasda et al., 2001; Hähndel and Zerulla, 2001) helps to reduce leaching and volatilisation of nitrogen and increases the use efficiency of nitrogen fertilizers.
The objective of this work is to study the effect of different fertilization strategies based on soluble and slow release fertilizers on a Dieffenbachia maculata crop, evaluating the effect on vegetative parameters, biomass production, NPK uptake and N leaching losses.
MATERIALS AND METHODS
The experiment was conducted in C.I.F.A. Almería, in a 150 m 2 INSOLE greenhouse (Buried Solar Greenhouse; Jiménez, 1990) . The 20 th of February 2003 Dieffenbachia maculata 'Camille' cuttings were transplanted to 2.3 L containers (1 per container) filled with 80% unfertilised blond peat (pH 6.0) and 20% perlite (v/v). The crop cycle was 181 days.
The experimental design was unifactorial with 4 treatments and 29 containers per treatment. The fertilization treatments were: F (control) -Conventional fertigation (9,7 meq N L -1 ; 10% NH 4 + -N; 1,4 meq P L -1 ; 4,3 meq K L -1 ); CF -30% of total N applied as soluble complex 17-8-14 and 70% of total N like F; BF -Basacote Plus (16-8-12; 3,0 g L -1 ) + 50 % of total N equal to F; C -70% of total N as soluble complex 17-8-14.
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The fertigation of the control treatment was calculated accordingly to the N, P and K concentrations and fertilizers (soluble binary) used by local growers. The complex fertilizer 17-8-14 contains 11.1 % of the total N in the ammonium form stabilized with 3,4-dimethylpyrazole-phosphate (DMPP). Table 1 shows the total applied N, P and K concentration in the different trreatments. Irrigation water is classified, according to Riverside system, as C 2 S 1 . The fertigation system is independent in each of the treatments and includes a 500 L tank with nutrient solution, which was applied by a trickle irrigation system. Ammonium and nitrate forms of nitrogen were determined in the drainage fraction, sampled daily throughout the experiment. At the end of the experiment plant height and leaf area (Delta-T leaf area equipment) were determined in six plants in each treatment. Determination of biomass production was done by sampling six plants per treatment, separating the shoot and root fractions through the root collar; roots were carefully washed to separate the adhered substrate fractions. The plant material was oven-dried at 75 ºC, weighed and then the NPK concentrations were determined. The analytical determinations of water, drainage and plant material followed the methodology described by the Spanish Ministry of Agriculture and Fisheries (M.A.P.A., 1994) . Table 2 shows the results corresponding to the vegetative and biomass production parameters 181 DAT (Days After Transplant). The results could have been influenced by the chemical form of the applied N (nitrate or ammonium); treatment C, with higher concentrations of applied ammonium, showed higher vegetative development (height and leaf area) and biomass production (shoot and root dry weights) than the control treatment (F). The improvement of the vegetative and productive parameters agree with those described for the same variety and growth conditions by Jiménez (2001), who obtained more vegetative development and biomass production after increasing the ammonium concentration in the nutrient solution. Treatment CF, with higher concentration of ammonium nitrogen than F treatment, resulted in higher plant height and root dry weights. No significant differences were found between the growth parameters of the slow release fertilizer and control treatments. Table 3 shows the effect of the different treatments on the plant N,P and K concentrations. Lowest plant N, P and K concentrations were found in the slow release fertilizer + fertigation treatment (BF). Plant N concentration did not show significant differences between treatments C and F, but differences were found for the P and K concentrations with C treatment showing the lowest values due to a lower concentration of applied nutrients (Table 1) . Table 4 shows the N extractions and the uptake efficiency (expressed as the ratio between plant and applied concentrations) and the percentage of leached N (ratio between leached and applied N concentrations). The treatment with highest applied ammonium (C) showed higher N uptake than control (F), and the highest uptake efficiency of all treatments; results similar to those obtained by Cabrera (1995); Guba (1994) and Jiménez (2001) in rose, gerbera and dieffenbachia crops, respectively. BF treatment, with the lowest applied N concentration, resulted in N extraction and efficiency similar to F treatment.
RESULTS AND DISCUSSION
The concentration of leached N was high in all treatments, control treatment F showing the highest values; CF treatment, with equal total N but higher percentage of ammonium nitrogen, showed lower N leaching losses (Table 4 ). The percentage of leached nitrate agrees with the applied amount and fertilizer form: treatment F showed the highest NO 3 -losses, and BF and C similar and the lowest results. However, the lesser nitrate concentration in the C treatment demonstrates some degree of oxidation of its ammonium N. The lesser percentage of leached N in the BF treatment could also be due to the more stepwise release of the slow release fertilisers, becoming progressively available for plants and thus reducing leaching losses (Bennett, 1996; Musseelwhite, 2004 ). An important reduction of the leached NH 4 + was observed in those treatments containing complex and slow release fertilizers. The latter due to the already described reasons and the complex fertilizer due to the positive effect of DMPP, which by inhibiting the ammonium nitrification in the growth medium, allows its fixation in the organic substrate and converts it in an important pool of nutrients for the plant. Table 5 shows the plants P and K extractions and their uptake efficiency (expressed as the ratio between plant and applied concentrations). P extractions in C and F treatments were similar and higher than in the other treatments, although less P was applied and thus showed an elevated P uptake efficiency. No significant differences were found between the K extraction rates of treatments using complex fertilizer (CF and C), slow release (BF) and control (F). The lowest efficiency was for treatment F and the highest for treatment C.
CONCLUSIONS
Fertilization of Dieffenbachia maculata 'Camille' based only in the application of a 17-8-14 soluble complex improves the vegetative and bioproductive parameters of the plant, increases nutrient use efficiency and reduces N leaching losses if compared to the conventional fertilization methods. The combination of controlled release fertilizer Basacote to conventional fertilization does not affect plant growth but reduces the N leaching losses.
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